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Sodium and potassium uptake by subclovers with respect to soil exchangeable
sodium.
This research falls within the ecophysiological study of mineral nutri
tion of two related species Trifolium subterraneum L. and Trifolium brachv-
calycinum Katzn. et Morley. We have previously studied their distribution
in Spain and their behaviour with respect to soil and climatic variables.
We have collected the plants in their natural habitats in 329 localities
from Western Spain.
Sodium was an important element in relation to the ecophysiological be-
haviour of the two species. The soils have exchangeable Na contents ran-
ging from 0.0 4to 0.77 meq/100 g. of soil, and relative contents of this
element, with respect to the sum of exchangeable cations f4a/Sc) ranging
from 0.2/0 to 9.2/o.
Relationship between the relative soil sodium content and the frequency and
abundance of subclovers.- Populations of T. brachycalycinum present a rela-
tive frequency and abundance higher than average in soils with a proportion
of sodium in the soil exchangeable complex lower than 1.4)0, they find djffi-
culties at 2.2/o and the species disappears at 3.GP/Í.
With respect to T. subterraneum, its relative frequency is higher then
average in soils with relative sodium contents higher than 1.4/á, the rela-
tive abundance is higher for the levéis ranging from 0.2/j to 0.670 and from
1.4/. to 2.2;.,.
Sodium and potassium in plant tops at the flowei—fruit stage.- In the 179
samples of T. subterraneum the sodium and potassium ranged from 0.01% to
1.5íf/o, and from 0.3O/o to 4.35>, respectively. For the 59 samples of T. bra-
chycalycinum the sodium ranged from 0.07/a to 1.20/lij for the potassium the
range was from 0.50> to 2.99/0.
The coefficients of variation show that sodium has a greater variabili-
ty than potassium for both species; the variability of sodium is greater
for T. subterraneum (90.2/oJ than for T. brachycalycinum (67.8)4), while it
is of the same order for potassium (38.9/o and 31.5>, respectively).
The hlstogrames of sodium percentages for both species are clearly diffe
rent,those of potassium present fewer differences. They show greater valúes
in the sodium ones for T. brachycalycinum; on the other hand,those of pota-
ssium reach higher valúes for T. subterraneum.
Effect of soil relative sodium (Na/Se) on plant composition.- The analysis
of variance of the Na and K contents and of the K/Na ratio of plants show
that the relative soil Na content has a remarkable influence on the sodium
and K/Na ratio for both species, on the other hand, the K content is only
signifficant for T. subterraneum.
The mean K contents were greater for T. subterraneum than for T. brachy/"
calycinum for all the relative soil Na levéis. On the contrary those of so
dium were lower. The ranges of sodium and potassium in the plant¡ at the o_
fferent relative soil sodium levéis, show that the mínimum Na of T. brachy,
calycinum were clearly greater than those of T. subterraneum, while the ma
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ximum K contents were greater for this last species.
The low relative soil exchangeable sodium contents favour the potassium
uptake by plants, for both species; this uptake decreases when the Na le-
f soil increases; the contrary happens with the sodium content in
plants.
There is a great variability in the Na content of plant populations, for
the three lowest exchangeable soil sodium levéis (0.2-O.EP/i, 0.6-1.0/0 and
-I .0-1.4Sjt), in spite of the narrow intervals considered (0.<í-/o). The varia-
bility of sodium in plant populations is clearly smaller for those from
soils with relative Na contents higher than 1.4F/C,, although the exchangea-
ble Na intervals are quite wider (O.ff/o, 0.18/o).
With respect to the mean valúes of the K/Na rate in the plants, there
is a great interspecific difference; they are much greater in T. subterra-
neum at the low soil sodium levéis, but the K/Na rates are of the same or-
der at levéis that are high for both species.
Response of some populations grown in a soil with low sodium contents.- In
order to evalúate the adaptation of plants to uptake these elements we ha-
ve compared nine spanish populations, growing in their original soils and
in one soil with a low content in exchangeable sodium.
An experiment was carried out in pots in the open air in Madrid with a
completely random design, having four replications per population. The
soil where they were grown is a typical one of pastures with subclover
(non-calcic brown soil). One of the populations comes from the same loca-
tion of the soil. The aerial parts were collected at the flower-fruit
stage.
The population of T. subterraneum grown in its soil of origin,increased
lightly its sodium in this experiment, although it remains the lowest of
the nine populations; the potassium decreased lightly.
In this experiment we observed that the four populations of T. brachy-
calycinum have Na contents clearly higher than the five populations of
T. subterraneum. The K contents showed a tendency to be higher for T. sub-
terraneum.
The populations, that carne from soils with absolute Na contents lower
than those of the soil of the experiment, increased their contents in that
element, while the remainder populations, coming from soils with greater
absolute Na contents, decreased it strongly. Instead, we did not observe
any relationship between the potassium of plant populations in pots and
the sodium of the soils of origin.
Populations with a lower content of sodium carne from soils with higher
relative Na contents, while populations, that in the pot experiment had
higher Na contents, carne from soils with a lower proportion of exchangea-
ble sodium; this holds for both species.
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